The randomly diluted elastic network with central force interactions is simulated on the triangular lattice using a constraint analysis of cluster displacement vectors. The exponents for the percolation of splay and total rigidity are found to be the same, ν=1. 14±0.1, γ=1.6±0.3, and β=0.46±0.4. The concentration of bonds that are in clusters rigid only with respect to a splay deformation is evaluated as a function of bond concentration. The area under the resulting distribution diminishes with lattice size as ∼L −1.1 , indicating that splay and total rigidity have the same threshold, p c ≊0.64. 
I. INTRODUCTION The modeling of randomly inhomogeneous elastic systems has attracted much attention, as have its predecessors in related areas, since abrupt changes in elastic, electromagnetic, rheological, etc. , response, hold both theoretical and practical interest, and these changes occur at thresholds in the concentration of inhomogeneities.
In this paper we study the property of elastic connectedness in a triangular lattice composed of randomly occupied bonds which mediate a central force interaction between adjacent sites. This is easily visualized as a collection of springs each of which spans the gap between two adjacent sites of the lattice. Every gap is occupied by a spring with probability p, and is vacant with probability 1 -p, so the lattice is incomplete unless p =1. In the harmonic approximation the elastic energy for the system is 0 = -, 'k g g;, [(u; -u, } r, , ]', (ij ) where the sum is over nearest-neighbor pairs ij, and g, "= 1 (a bond exists between sites i and j) or 0 ( (1, 58, ) [ Fig. 2(a) ]. Now we add bond 2 and allow it to have orientational displacement 58z from equilibrium [ Fig. (2b) ]. There are no constraints so that now I Q ] = M"58z. Also (7) has not yet been applied. In panel (e) a bond has been added which connects sites 2 and 3, making the overall cluster completely rigid.
These equations are linearly independent in this case and their solution yields, 584=58z and 58& --58&, so finally for the full cluster of Fig. 1 which splay rigidity has percolated across the entire lattice (circles), total rigidity has percolated (squares), and splay rigidity has percolated but total rigidity has not (triangles).
III. RESULTS AND DISCUSSION
At a particular bond occupation probability, the fraction of realizations in which splay or total rigidity has traversed the sample results in a pair of cumulative distribution functions. These are plotted in Fig. 3 
